The release and detection of endotoxin from liposomes.
Incorporation of lipopolysaccharide (LPS) into liposomes dramatically reduces its ability to coagulate Limulus amebocyte lysate (LAL). The coagulation of LAL is commonly used to signal the presence of endotoxin in vitro. This study demonstrates a simple method to release masked endotoxin from liposomal dispersions using moderate amounts of detergent to form mixed micelles containing lipid, detergent, and LPS. Several parameters were found to affect the degree of liposome solubilization and/or the sensitivity of the LAL assay. These included detergent type and concentration, temperature for solubilization, lipid composition, liposome morphology, and time for test incubation. The nonionic detergent polyoxyethylene 10 lauryl ether (C12E10) proved to be unique in its ability to solubilize liposomes and minimally interfere with endotoxin detection. The LAL endotoxin detection limit for samples dispersed in C12E10 varied with the phospholipid component; the sensitivity decreased in the order DSPC > DPPC = EPC >> DMPC. Cholesterol lowered the solubility limit of the liposomes, but did not appear to affect the LAL assay sensitivity once the liposomes were completely solubilized. The presence of negatively charged phospholipids, DSPG and Pops, also lowered the solubility limit. Pops, but not DSPG, at 10 mol% further decreased the LAL endotoxin detection limit. This detergent-solubilization method should be useful in liposomal LPS immunological studies or in other situations where accurate determination of endotoxin concentration is important.